Abstract. In this paper, the characteristics of the two stage vibration reduction system of construction machinery are analyzed. The vibration characteristics of this kind of construction machinery are analyzed by means of the modal analysis method, which is based on the two degrees of freedom of the suspension construction machinery. The approximate method for calculating the natural frequency of the two stage vibration reduction system of the engineering machinery is obtained, and the general principle of the design of the two stage vibration reduction system is proposed.
Introduction
Vibration reduction is a very important part of modern engineering machinery and equipment, the current textbooks, the first class of vibration reduction system are discussed in detail. Actually, many construction machinery equipment has more than one grade absorber. For example, sitting in mechanical engineering elastic seat, an elastic device is fixed in mechanical engineering frame engine; if the engineering machinery frame elastic suspension as a shock absorber, seat (or engine) following the shock absorber for secondary shock absorber. This system can be simplified as shown in Figure 1 with two level vibration control system. This paper tries to analyze the motion law of the two level vibration reduction system.
Mathematical Model
In the simplified model shown in Figure 1 , M , m respectively for the one or two level of vibration damping quality, 1 , 2 respectively for one or two damping spring stiffness, 1 , 2 respectively for one or two damping, 1 , 2 respectively, M, m displacement. The displacement of the vertical direction caused by the ground surface is expressed by y, which is regarded as an incentive. In this way, we can establish the mathematical model (1). 
When the damping is ignored, (1) can be simplified as .. 
Modal Analysis
The free vibration of F =0, (3) (6-1) The above formula can also be written as Let system for modal coordinates q = q 1 , q 2 T analysis method according to the modal, between it and the physical coordinates of x should meet the type 
The type (7) into the equation (3) 
